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(54) PRODUCTION OF MIC ROLENS ARRAY 

(57)Abstract: 

PURPOSE: To easily produce the titled plate microlens 
array wherein lenses having large numerical aperture and 
diameter are arranged by forming a columnar protrusion 
on the surface of photosensitive glass by etching, 
welding low m.p. glass thereon and softening the glass. 
CONSTITUTION: A photomask 1 wherein many circular 
shielding parts 2 are arranged on the surface of the 
photosensitive glass and UV rays are irradiated. Then 
the photomask 1 is removed, only the irradiated part is 
crystallized by heat treatment, the material is dipped in a 
weakly acidic soln. to etch only the crystallized part 5 
and the unexposed part is formed as a columnar 
protrusion on the glass sheet. Then the powder of low 
m.p. glass 6 having a lower softening point than the 
photosensitive glass 3 is coated and heated to soften 
the low m.p. glass. The glass on the columnar protrusion 
is deformed into a spherical shape by surface tension 
and the shape of a convex lens is formed. Consequently, 
the microlens array wherein lenses with reduced 
aberration and having large numerical aperture and diameter are arranged is easily formed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or BEST AVAILABLE GOPY 

application converted registration] 

[Date of final disposal for application] 




http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAXsaqmUDA362083337... 2005/04/22 



fcJ Searching PA J 



2/2 ^— V 



[Patent number] 
[Date of registration] 



[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAXsaqmUDA362083337... 2005/04/22 



Copyright (C); 1 998,2003 Japan Patent Office 




® 0 * m » I* Ft ( J P ) 

^ BB 4* ft ^ 




©Int.Cl. 4 

C 03 C 15/00 
17/04 

Q 02 B 3/00 
6/12 



8017-4G 
8017-4G 
A -7448- 2 H 
8507— 2 H 



© 4t MP ttJ 

(A) 0S62- 83337 

©£M PSfP6Z£(1987)4/§16B 



©# ffi PS60- 220375 
©O, m 0360(1985)10^ 4 B 





88 




ft 


EC 


K £ 


jK^fOrfj 4*5* 2 - 1101-34 




88 






a: 


j& S8 


F/fKm+'Sft#4 -28-10 




58 








# 


0SS»ftJ0S?OBr 1-3-33 PBfPS 




§8 








» 2. 


0SS>rlrEJRIBT472- 4 BS?PS 


®& 


58 


* 




e 




0S&ilrgiWl472- 4 PS?0S 




IS 


A 


* 


- * is £ & tt 




®« 


31 


A 













TO 






mi 




HI 


ns in <n « «p 














v -f 9 


a 




> 




7 U 




w m * <r> c eg 














S ft tt v :* 


tti 


0) 




as 


«c , 


R 




? 










W 




n 




X 


ic 




a 




a 


IS 


T 


tti 


& b 


T 




M 


ft 


m 


m 


r £ 


/a 


y o x * a * a 


* 


R 




jb 






k n ft o » «. x 








& 


iC 






c 


n 








it 


ts u fc « a ja « 




X 










■s x a as « ic « 








T 




> 


S C v t % » « 


t 










□ 


■a » r£ . 














n m <r> n m <j sa 




























» R IN U ? 6 


n 




x 


.h 




St 


* IB 91 U "7 -f 


0 


a 


u 


> 


X 7 





<7) 8 tf 






-< 


0 


CI u 






K4 tic 


M 




t b 


jb <o * «a 


15 fiB £ ft* 


& K 




u 




» b , c 


0> V ^ 


- V 


7 






* 93 <W IT 


§ I W t * 


ts n 








K W f5 <D 


* ^ a lb 


V 


■< 




a U/ 


ft: ffi w » 


X v 7- > 


a a i>5 






a *jr 




v ^ J: tc 




T 


» 


7 U 


>t a no u: 


& a ft* 


@ i££ 


T* 




m 11 


X P9 


o) 2J- nt ic 


10.h 


IC 


& 


H to 


^ O « iS 


ffi >3 IC J: 




4: 


H 


10 u 




& X 17. £ 




/c 




» c 


U > X 7 


U - (?) $51 




P) 




\z n 






^ > 






a -? 






















a 




(a /j> ^ 


di 1/ > X 




LI 




> X 


- (7) W ffl 


*> t£ c ra 


n w 


» 







— 189— 



-f^nu>X7U-W, » ^ £ f> 5. 

^ ft C ttf i> U T ^ S . 

> x 7 u - 0 ^ & m w: , tt * n » i 

H IC ffr t * "5 C . - tt-O^KZ/^X 

1 1 * m ® u , v*hy>y97-f- 

n ^ t * ft f o) n mi «f ■< * > e a o 

<7> fcil Ur -T *>(0l£»fflM3fr£6« 
tfi!S^j&4T^*>i Jl 0> « J£ tC J: 



ofcST AVAILABLE CX)PY 



^ IX *> A* , 83tt£lftfEfAXf2£ff)t;7*h'J:' 
^v7y-8nfi£l8fr > Tf3ffia<^o'<A,K:U'> 

0 # 0 ft /* 0 , C(0?S?^oU>Xtt, H 

*.tfiS&<B0>ftt*u>xeffjA'!r*fcfeica. 4 

IT * <& E £ 0 , RtCtt«ft. iflltoUTSlMWi: 

sfcfcefcuvxsfcfia-jafift, v * * *> a. * 

^ V N t (S C /)» ft O © W Rl S S U , v 2 V ft & 

* * < irs*ffiraffl<ojBtt##pjiRttTft<ft*> 
& m n i* * 5 * * $ # tt <d © r & * o t> a 77 a 

i tt E ^ 8 k^. 

>c7u-fFja&<&raB!i5i£<a&b* u * * n □ & 



3$f510362- 83337 (2) 



c <& t 


» * a 


w tt a * 


ft n 


7 


;* e 


0> fi 35 IC T. y 


+ V ^ *c 


*fc O T 


pi « « 


<& 






fi 9) 


tt U 4* , L 6» 


*> « C C 




c {5 Si 




n ? 




$ a 


a u , c n s 


<t 3 t* 


* £ t 


h c , 


R 








S ffi o * ^ 


* <n fin 


i§ c 


J: o r 






(C 




it tt T A 1/ > 








u 






as ic 


» o T A tt W 


£ ± W s 


* ft w 


IC O O 


T 






ft * 


£K W * * . 


















m 1 m 


& J: If 


a 2 a 


IC 


;k it 




< a 


* tt 5 * 3 


<7) S 2a t: 


n « 


<0 * SB 


fi 


2C 2 






B 81 L fc 7 # 


h 7 >l ^ 


1 * £ 


Bt ft 


• 


c c 








o> a o) a 


g ^ c 


e 0 * 




3 ft 


r 


*> y 


* ■> u n b a 




9 ft 0 


. 










0 # C W H „ 


a o & a 


3 n -r 


K # 15 




u r 




IS b 


, » SQ fl! tC J: 


o T x * 






( L 


i 


2 0 


•SiOt ) 



ss8ft>j^^-c»«>. «awftiH^tt3iep3«nm 

2.684.91 1^ « ffl m ( 1 95 4 ) C & ffl <C E ^ n T ^ 



*icm2@tc^!rj;^ftRjKa)iiaHsi2^^Tr 
»,yBtt««ifl4 ftKSfc u x m v> fc » d 

k: 550- 600^ <D U OS ic 7/ RA O , m 4 @ ic m * « 
«7X30>fe»)tffltt, » }y IS ? n ft t> o t , 

co)^ffla!-ciittfflu«rmt*^7c^af!nft;/>^ 
»cc 2-6%«?BK*ffr»icc^;/"7^ifi^a 





t C £ 


o 


T , ^ 5 0 rf5 J: If 




a * <o 


1S 






n * 


(5 




T ^ * . JX^T , *ifi 




2/ 


- 5/ a > m ? 




lif IS! » 




# ® IC J; o T , 3R 




^ 5 * 






eai^^776o^ 


* 19 * 




£5i u r s m t a . 


c<dw, HEaisi/f77 


6 £ IS 


)t 




ffi « tt , «i /3 ^ S C 


t ^ # 




■c ^ * : ■ « a. tf © 




jt; ^ 








t W H 


tr 




SXtt7t h >??<0<i 


is ass 




t^r, c n ^ $ 






a 




ua , *j'-M)ic«ii8 


L/ » C 


n 






iz y h 




a /7 tk fh So * . c 




n 90 




a r , ts C « (t jv- 




Jh «C ife 






SfaCT?5J: 7(Cft 


* . ?n 


7 












8 





— 190— 



BEST AVAILABLE COPY 



KICKDO. 3l9B0)m:flL'VX«i:t6: 

ft <T> - 01 € m 10H C a* U fc . C C C ^ T , U> 
Xatt<Z>ttffl<tfi86tt, * ig U] & 4> T , *: t Z-fc 

S«1 R * » W v -< ? a u>X7l/-tf)SI2i7j 

bT«He€Raw^*xe<z>fflitfi0\ # 2 a « ^ 



tt.fflO.J62- 83337 (3) 

t* qs a> sri BQ a * ai9HttRiittsaiic©ttft:/f7 

J;4>?ttiv-f * o u > X <7> E « E , 

1 — "7 * h V 2 ? , 2 - 7 * h^X?t»<&RJBft 
JB R flK 3 a a 

ft IC * a S* ft . 4-IB8SR. 5 - 13 A fc ffl , 

G • U > X flJ ft . 

til E A 't-f ttS'Stt, 
<S S A W I * 



i 11 It 



i u 



3 gl 

it mm 



I II II ■ U 



-3a 



3 

at 4 y 



• • • 



5* 5 0 



7^ 



••• 




S3 6 




m 7 m 







[. 






• mm 

• mm 

• •• 




• • • m 

• m • • 
m • ■ • 




• • ■ 
• 



6 
■5 



ft. 8 













• • • 
- " • 

a a • 




a ■ a • 

• a a a 

• a a • 


-J- 


• a a 

• • a 
a a a 



US 9 Efl 



8 



a a a 
a a a 




• a • a 

• a • a 




a • a 
• •X" 


a a a 




• a • a 




• • • 



iff 10 £0 



7 6 





J-20 



— 191 



BEST AVAILABLE COPY 



